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Abstract of EP0230084 

A capacitive pressure sensor is presented 
employing a field effect transistor including a 
semiconductor substrate (10) having a source 
region (7) and a drain region (6) with a channel 
region therebetween. A blister structure (9) is 
mounted on the substrate and which has walls 
defining a hermetically sealed cavity (8), 
exhibiting a low pressure. The cavity overlies the 
channel region and at least portions of the source 
and drain regions. The cavity has a flexible roof 
(14) containing conductive material serving as a 
flexible capacitor plate which is spaced from and 
overlies the channel region. Displacement of the 
flexible roof, due to applied pressure, relative to 
the channel region varies the transconductance 
thereof. 
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@ Blister FET pressure sensor. 

@ A capacitive pressure sensor is presented employing a 
field effect transistor including a semiconductor substrate 
(10) having a source region (7) and a drain region (6) with a 
channel region therebetween. A blister structure (9) is 
mounted on the substrate and which has walls defining a 
hermetically sealed cavity (8), exhibiting a low pressure. 
The cavity overlies the channel region and at least portions 
of the source and drain regions. The cavity has a flexible 
roof (14) containing conductive material serving as a flex- 
ible capacitor plate which Is spaced from and overlies the 
channel region. Displacement of the flexible roof, due to ap- 
plied pressure, relative to the channel region varies the 
transconductance thereof. 




ui 



ACTORUM AG 



0 230 084 

Title: Blister FET pressure sensor 

This invention relates to the art of pressure sensors 
employing FET components and, more particularly, to an improved 
pressure sensor employing the capacitive effects of a movable 
capacitor plate in which the FET component is incorporated directly 

5 into the capacitive component. 

The article 'Micro-Miniature Solid-State Capacitive Blood 
Pressure Transducer With Improved Sensitivity 1 by Wolf D.Frobenius 
et al in IEEE Transactions on Biomedical Engineering, July 1973, 
pages 312-314, states that the operation of catheter tip pressure 

10 sensors is often based on the piezoresistive effect of a pressure- 
responsive mechanism. The article further establishes that the 
capacitive effect of a moving capacitor plate has not yet been used 
as a basis for the operation of catheter tip pressure sensors, mainly 
as it has appeared difficult to realize the sensor geometry required 

15 for such use and as the high output impedance of a small-size 
capacitor impedes detection. 

On the other hand, the Frobenius et al. article mentions a 
high sensitivity, a lesser power dissipation as well as a lesser 
sensitivity to changes in temperature as advantages of a capacitive 

20 pressure sensor over a pressure sensor operating on the basis of the 
piezoresistive effect. 

To permit the use of a capacitive effect as a basis for the 
operation of a pressure sensor to be mounted in the tip of a catheter, 
Frobenius et al. proposes that such a pressure sensor be based on the 

25 operation of an air capacitor comprising a flexible membrane etched in a 
silicon substrate, in which a golden ring is disposed circumferential ly 
of the membrane and a metallic plate is mounted in spaced, parallel 
relation to the membrane. A FET structure is provided at the center 
of the membrane and the metal plate is provided with a stem through 

30 which this plate rests directly on the FET gate. 

In addition to the Frobenius article, the relevant 
prior art includes French patent no. 1,568,487 which corresponds 
with US patent to Eichelberger , 3,440,873; French patent no. 1,461,244 
which corresponds with British patent no. 1, 088, 793; the published 

35 European patent application 0-087-264; and, the US patent to Shimada et 
al. , 4,495,820. Of the noted references, the patent to Eichelberger 



-2- 



0 230 084 



appears particularly pertinent, since it discloses a field effect 
transistor including a semiconductor substrate having source and 
drain regions and a channel region between the source and drain 
regions. A movable gate plane is spaced from and overlies the 

5 conduction channel and is free to. move with respect thereto so that 
the conductivity of the channel is a function of any deflection of 
the gate plane with respect to the channel region. However, the 
gate plane is supported in spaced relationship to the substrate by 
means of spacer insulators in a laminated construction, which, 

10 in practice, is difficult to manufacture and which does not necessarily 
obtain a hermetically sealed structure so that the space between the 
substrate and the movable gate plane defines a sealed cavity. Moreover, 
there is no teaching in Eichelberger of insuring that the cavity is 
constructed to avoid internal ionic contamination to prevent 

15 leakage current flow and hence an inherent instability. 

British patent No. 1,088,793 is similar to 
Eichelberger, supra, in that it discloses a movable gate electrode 
located on a diaphragm spaced from the channel region of a FET structure 
embedded in the substrate. As in Eichelberger, there is no teaching 

20 of a hermetically sealed cavity constructed so as to avoid ionic 
contamination . 

The European patent application no. 0-087-264 (which 
corresponds with US patent no. 4,480,488) is directed to a pressure 
sensor employing a field effect transistor structure having a layer 

25 of piezoresistive material between the channel region and the gate 

electrode and, hence, does not disclose or suggest the use of a movable 
capacitor plate. The US patent 4,495,820 discloses a capacitive 
pressure sensor similar to that in Eichelberger, supra, wherein a 
movable electrode is spaced from a substrate containing an amplifier. 

30 However, as in Eichelberger, there is no teaching of a cavity between 
the substrate and the movable electrode and which is hermeticallly 
sealed in such a fashion as to avoid ionic contamination. 

Accordingly, it is an object of the present invention 
to provide a structurally novel capacitive pressure sensor adapted for 

35 manufacture by techniques that are fully compatible with present day 
FET technology. 
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It is a still further object of the present invention to 
provide a movable capacitor plate FET pressure sensor wherein the 
space between the capacitor plate and the substrate is a hermetically 
sealed cavity defined by a flexible blister wall enclosing the cavity 
5 having essentially zero pressure and being constructed in such a 
manner as to avoid ionic contamination within the cavity to 
thereby prevent leakage current. 

To achieve this object in accordance with the invention, 
a capacitive pressure sensor is employed which includes a field 
10 effect transistor including a semiconductor substrate having a 

source region and a drain region and a channel region between said 
source and drain regions. A blister structure is mounted on the 
substrate and it has walls defining a hermetically sealed cavity 
exhibiting a low pressure, less than atmospheric pressure, and which 
15 overlies at least portion of the source and drain regions as well 
as the channel region therebetween. The cavity walls include a 
flexible roof containing a layer of conductive material serving 
as a movable capacitor plate which is spaced from and overlies 
the channel region so as to vary the transconductance thereof 
20 as a function of any displacement of the flexible roof relative 
to the channel region as caused by pressure applied to the roof. 

The foregoing and other objects and advantages of the 
invention will become more apparent from the following description 
of the preferred embodiment of the invention as taken in conjunction 
25 with the accompanying drawings, wherein: 

Figs. 1A through IE schematically show a number of 
stages in the manufacture of a hermetically sealed blister-like 
structure for a pressure sensor according to the invention; 

Figs. 2A and 2B show two circuit configurations employing 
30 the pressure sensor in accordance with the invention? 

Fig. 3 is a graphical illustration showing the variation 
in transconductance of the FET structure with variations in applied 
pressure; 

Fig. 4 is a top or plan view of a second embodiment of 
35 the pressure sensor in accordance with the present invention; 

Fig. 5 is a sectional view taken along line 5-5 looking 
in the direction of the arrows of Fig. 4; 
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Fig. 6 is a sectional view taken along line 6-6 looking in 
the direction of the arrows in Fig 4; 

Fig. 7 is a sectional view taken along line 7-7 looking in 
the direction of the arrows of Fig. 4; 
5 Fig. 8 is a schematic illustration showing one application 

of the invention in the form of a catheter tip transducer mounted 
on the distal end of a catheter for use in monitoring blood pressure 
or the like in a living body; and 

Fig. 9 is an enlarged, partly in section, view illustrating 
10 the catheter tip transducer. 

Reference is now made to Figs, 1A-1E which show in stages 
the steps in manufacturing the blister FET pressure sensor in 
accordance with the present invention. In Fig. 1A, there is provided 
a semiconductire substrate 10 of n-type silicon having regions 6 and 7 
15 of P-type silicon diffused therein. Regions 6 and 7 serve, respective- 
ly, as the drain and source regions. After definition of these 
drain and source regions, a spacer 1 of silicon dioxide is 
deposited" over the gate area (the area or channel region between 
the drain and source regions) . Spaced laterally to the left, as 
20 viewed in Fig. 1A, there is provided a P-type silicon region 5 diffused 

in the substrate. The silicon dioxide block or spacer 1 is etched 
away in a later stage in the manufacture of the sensor. 

Referring now to Fig. IB, there is shown the second 
stage of manufacture. Here, a second spacer layer 2 is applied 
25 over the top surface of substrate 10, as well as over the spacer 

1, but leaving the region 5 exposed. The second spacer layer 2 will 
also be etched away in a later stage of manufacture. 

The third stage in the manufacture of the pressure 
sensor is illustrated in Fig. 1C wherein a polysilicon layer 3 is 
30 applied over spacer layer 2. This polysilicon layer 3 makes electrical 
contact with the exposed region 5. 

In the next stage, as shown in Fig. ID, the silicon 
dioxide spacers 1 and 2 are etched away laterally by way of tunnel 11 
defined by the spacer layer 2. The spacers may be etched away 
35 completely by means of hydrofluoric acid to leave a cavity 8 

communicating with the ambient by means of tunnel 11. The geometry 
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of the tunnel 11 , for example, may be on the order of 200 A high 
and 50 micrometers wide. By subsequently subjecting the entire 
structure to oxidation in pure oxygen (Fig. IE) , the entire blister- 
like structure 9 is coated with a silicon dioxide layer 12 which 

5 seals off the tunnel 11 (Fig. IE) . This oxidation results in cavity 

8 being internally and externally coated with a layer of silicon 
dioxide, causing the oxygen in the cavity to be consumed to a very 
low pressure, on the order of 0 to a negative pressure. This 
oxidation takes place at a temperature on the order of 1000 to 

10 1150°C resulting in a hermetically sealed cavity. Moreover, annealing 
at this high temperature prevents any water to remain in the 
cavity, it being evaporated or subjected to a reduction process. 
Without water in the cavity, ionic contamination is avoided, 
thereby minimizing the prospect of any leakage currents. 

15 Regions 5, 6 and 7 can be subsequently connected, as shown 

in Fig. 2 A or 2B, wherein the regions 6 and 7 respectively serve as 
the drain and source of the FET structure, and region 5 serves as 
the gate electrode. The circuit configuration of Fig. 2A permits 
a direct measurement of the transconductance G m . The circuit 

20 configuration of Fig. 2B results in a reduction of the number of 
external contacts, but also in a device operating as a pressure- 
responsive resistor. 

As is seen from Figs. IE, 2A and 2B, the blister FET 
structure 9 responds to pressure, such as that indicated by the 

25 arrow P acting on the polysilicon blister roof 14 to cause the 

roof to be deflected toward the substrate in an area directly over 
the channel region between the drain and source regions. This causes 
an increase in the capacitance. This, in turn, changes the trans- 
conductance of the FET, which increases linearly with capacitance 

30 per unit area at a point midway between the drain and source. 

This is illustrated more graphically with respect to Fig. 3> which 
shows the blister sensor characteristics with the variations in trans- 
conductance with an increase of pressure from that of atmospheric 
pressure. 

35 In view of the foregoing, it is seen, in accordance with 

the present invention, that a pressure sensor has been provided 
which is characterized in that the capacitive component is a blister 
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structure having a flexible blister wall enclosing a space or 
cavity of greatly reduced pressure. The blister structure is mounted 
on a rigid silicon chip or substrate 10 which is provided with a 
drain region 6 and a source region 7 pertaining to the FET structure 

5 within the area enclosed by the blister wall. The blister-like 

structure to be used in accordance with the invention may be mounted 
on a silicon chip by employing a known per se method described by 
w - Guckel and D.W. Burns in 'Workshop on Micromachining and Micro- 
packaging of Transducers', November 7-9, 1984 , Case Western University 

10 of Cleveland, Ohio. By employing this method, the blister-like 

structure is achieved by etching away a block shaped spacer, i.e., the 
spacer 1 described hereinbefore. This spacer is disposed on the 
silicon substrate and fully surrounded by a layer of material that 
will consitute the blister wall once the spacer has been etched 

15 away laterally, after which etching the resultant blister-like 

structure is subjected to a treatment for hermetically sealing the 
same. 

This technique can be applied to various combinations 
of materials, for example, combinations of polysilicon as the 

20 material for the blister wall to be formed and silicon dioxide for 
the spacer to be wasted. An aluminum alloy may be employed for the 
blister wall and nickel may be employed for the spacer. Alternatively, 
silicon dioxide may be used for the blister wall and metal, such as 
aluminum, may be employed for the spacer. 

2 5 With a negative pressure in the cavity 8, even as low 

as 0 pressure, the walls of the blister structure 9 will not collapse 
because of the outwardly bent shape of the wall (cylindrical or, in 
cross section, dome-like shape) and particularly because of 
compressive built-in stresses which makes the wall behave similar to 

30 that of prestressed concrete. The origin of the internal stresses is, 
for example, mismatches in thermal-expansion coefficients or 'intrin- 
sic stress' caused by nucleation and grain growth. 

An alternative process for sealing the blister structure 
9 in Fig. IE may be accomplished by annealing the blister structure 

35 in oxygen at a temperture in the range of 1000° to 1150°C until the 
blister structure is approximately sealed. Thereafter, a definite 
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sealing is realised by "low pressure chemical vapor deposition 1 
techniques, with the deposition of a Si3N4 layer, while keeping the 
approximately sealed blister structure in a reaction mixture 
containing dichloro si lane and ammonia at a temperature of about 
5 600° to 650 °C and low pressure. Also, with this alternative sealing 

process, the pressure in the cavity may be guaranteed to be lower 
than 0,1 torr. 

In the embodiment described in Fig. IE, the blister wall 
is the polysilicon layer 3 and the spacer (1) is a silicon dioxide block. 

10 As discussed earlier herein, the blister wall may, instead, be made 
from silicon dioxide and the spacer may be made from alumina. In such 
case, then, the sealing step after having etched away the aluminum 
spacer, may be carried out by means of a chemical vapor deposition 
technique of silicon dioxide (Si0 2 ) in which case the cavity, when 

15 sealed, will not have a negative pressure, or by means of the earlier 
mentioned low pressure 'vapor deposition' technique, depositing a 
Si3N4 layer, and finally leaving the cavity with a pressure lower 
than 0,1 torr. 

In the medical field, it has been known to employ 

20 catheter tip pressure sensors wherein a piezoresistive-type 

transducer is mounted at the end of a catheter. Typically, such 
pressure transducers require that an air reference lumen be 
employed in the catheter so that a pressure reading is made with 
respect to atmospheric pressure. By employing a blister structure 

25 FET pressure sensor as described herein, the sensor will yield an 
absolute pressure reading. For a miniature catheter tip pressure 
sensor, this is an attractive approach, as it will also eliminate the 
air reference lumen normally employed in catheter pressure tip sensor. 
Such a structure, then, permits realization of pressure sensors of 

30 extremely small diameter. Heretofore, a catheter tip pressure sensor 
had been limited in size to catheter diameters of greater than one 
millimeter (nm) . This, in large messure, is because of the requirement 
of a catheter having an air lumen. By employing a blister FET pressure 
sensor as discussed herein which does not require en air reference 

35 lumen, as absolute pressure is being measured, a catheter tip pressure 
sensor may now be realized for use with catheter diameters below 1 mm. 
An example of such a catheter is presented hereinafter. 
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Reference is now made to Figs. 4, 5 f 6 and 7 which illustrate 
another embodiment of the blister FET structure in greater detail 
than that presented heretofore with respect to the structure shown 
in Fig. IE. To facilitate an understanding of this description, like 
components in Fig. IE and in Figs. 4-7 will be identified with like 
character references. 

A shown in Figs. 4-7 , the polyblister FET structure 9 is 
securely mounted on a silicon substrate 10. The manner of construction 
takes the same fashion as that discussed hereinbefore with respect 
to Figs. 1A-1E. It is to be noted that the width W (as best seen in 
Fig. 7) of the substrate block is substantially less than 1 mm and, 
for example, may be on the order of 600 microns. This permits the 

substrate block, together with the blister FET pressure sensor 
structure, to be fitted within a catheter having an inner diameter 
of less than 1 mm. 

As is best seen in Figs. 4 and 6, the drain region 6 
and the source region 7 take the form of elongated, somewhat 
rectangular P+silicon diffusions located in the upper surface of the 
substrate 10. These P+ regions 6 and 7 extend parallel to each 
other and are transversely spaced apart, leaving therebetween a gate 
area or channel region 20. This channel region 20 is located below 
the cavity 8 and is aligned with the middle of the roof portion 14 
of the polysilicon layer 3. In this embodiment, there is also 
illustrated a channel stopper layer 22, which is located on the upper 
surface of the substrate 10. This channel stopper layer may take 
the form of an N+ diffusion which extends across the entire upper 
surface of the substrate, except for the areas at which the P+ 
diffusions are located and except for the area between the source 
and drain regions. This is done to restrict the channel region 20 
to the area between the source and drain regions 6 and 7. 

As is best seen in Figs. 5 and 7, the drain region 6 
and the source region 7 each have a rectangular opening into which 
an elongated rectangular shaped blister wall support is provided. 
Thus, in the drain region 6 there is provided a blister wall 
support 22 and in the source region 7 there is provided a blister 
wall support 24. The supports 23 and 24 may take the form of P+ 
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diffusions in the upper surface of the substrate 10. Each of these 
supports is electrically isolated from the drain and source regions 
Ly virtue of the (reversely biased) p-n diode that is formed with 
the substrate 10 and the channel stopper 22. These supports 23 and 24 

5 provide electrical connection and mechanical support for the polysili- 

con blister wall or layer 3 while electrically isolating layer 3 from 
the drain and source regions. 

The blister wall supports 23 and 24 may be considered as 
side wall supports. In addition to the side wall supports , there is 

10 also provided a pair of end wall supports for providing mechanical 
support for the end walls of the blister structure, while also 
electrically isolating the polysilicon layer 3 from the drain and 
source regions. These end wall supports are illustrated in Fig. 4 as 
a U-shaped end wall support 26 and an inverted U-shaped en wall 

15 support 28. Each accomplishes the same function and Fig. 7 is a cross 
sectional view showing end wall support 26 in greater detail. 
Although only the details of the end wall support 26 are discussed 
hereinbelow, it is to be understood that end wall support 28 is 
constructed in the same manner. 

20 As is shown in Fig. 7, the end wall support 26 takes the 

form of a P+ diffusion in the upper surface of the substrate 10. 
The support 26 is electrically isolated from the drain region 6 
and the source region 7 by means of the (reversely biased) p-n 
diode that is formed with the substrate 10 and tiie channel stopper 

25 22. The end wall support 26 is mechanically and electrically 

connected with the polysilicon layer 3 and, hence, is in electrical 
communication with the roof area 14 of the blister structure. The 
roof area 14 serves as movable capacitor plate or gate plane in 
this structure. Consequently, a conductive strip 29 may be extended 

30 from support 26, in the manner shown in Fig. 4, to a gate contact 
pad 30 providing external connections to the FET structure. This 
conductive strip 29 may take the form of an elongate P+ diffusion 
extending from support 26 to the contact pad 30. In a similar manner, 
a conductive strip 32 may be extended from the drain region 6 to a 

35 drain contact pad 34. Also, in a similar fashion, another conductive 
strip 36 extends from the source region 7 to a source contact pad 38. 
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Having now described the embodiment shown in Figs. 4-7, 
attention is directed to an application of the invention as applied 
to measurement of blood pressure within a blood vessel of a living 
body. Reference is now made to Fig. 8, which illustrate an elongated, 

5 flexible, single lumen catheter 50 having a catheter tip pressure 

transducer 52, employing the present invention, adhered to the 
catheter" s distal end. The catheter tip pressure transducer 52 
includes a relatively rigid, tubular housing 54 having a side port 
pressure inlet aperture 36 therein for communicating blood pressure 

10 at the site of interest to the blister FET pressure sensor located 
within the housing 54. The blister FET pressure sensor has a 
flexible roof 14 which deforms in dependence upon the pressure being 
monitored. This deformation causes an increase in capacitance and 
thereby causes a corresponding change in the transductance of the FET 

15 structure. This change in transconductance is measured by inter- 
connecting the gate contact pad 30 as well as the drain contact pad 
34 and the source contact pad 38 with suitable electrical conductors 
which extend through the lumen of the catheter 50 beyond the proximal 
end thereof to a suitable power supply and detector circuit 58. The 

20 resulting detection may then be recorded or otherwise read out, as 
with a suitable meter 60. 

In operation, the catheter with the catheter tip 
pressure transducer is inserted within a blood carrying vessel of a 
patient until the distal end is located at the site of interest to 

25 be monitored. With suitable power supplied, the pressure at the 
site of interest is then monitored by the detector circuitry and 
displayed or recorded, as with meter 60. Since no air reference 
lumen is located within the catheter 50, absolute pressure is 
measured. This, then, permits a catheter structure to be of a very 

30 small diameter, such as an inner diameter of less than 1 mm. As 

discussed previously, the width of the substrate block 10 on which 
the blister structure is mounted may be on the order of 600 micrometers. 
Thus, the structure may be installed in a catheter tip of such 
small dimensions. 

35 Reference is now made to Fig. 9, which illustrates the 

catheter tip pressure transducer in greater detail. As seen, the 
housing 54 may take the form of a tubular structure which is preferably 
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rigid relative to the catheter 50 with which it is secured at one 
end, as with a suitable epoxy or the like. The housing 54 is provided 
with a suitable side port pressure inlet aperture 56 which extends 
through its side wall providing communication of pressure from a 

5 site of interest to the interior of housing 54. Within the housing 

there is provided a subassembly including a substrate block 10, made 
of silicon, which may be secured in place, as with a suitable silicon 
rubber adhesive 58. The substrate 10 carries the blister structure 
9 and is located so that it is exposed to the aperture 56 whereby 

10 pressure variations in the blood vessel or the like may be 

communicated to the flexible roof 14 of the blister FET structure. 
Suitable connecting wires 61, 62 and 64 are electrically 
connected to contact pads 30, 34 and 38 (see Fig. 4) and then extend 
through the lumen of the catheter 50 to the power supply and 

15 detector circuit 58. 

In summation, by constructing a pressure responsive element 
in accordance with the present invention, the cross sectional width 
dimensions may be considerably reduced from that of the prior art, 
while achieving sufficient pressure responsiveness so that the 

20 pressure sensor may be employed in catheters and needles having 
reduced inner diameters, such as less than 1 mm. It is to be 
appreciated that various modifications may be made without departing 
from the spirit and scope of tfie invention as defined by the 
appended claims. 
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CLAIMS 

1- A capacitive pressure sensor comprising: 

a field effect transistor including a semiconductor substrate 
having a source region and a drain region and a channel region 
between said source and drain regions; 

5 a blister structure mounted on said substrate, said 

blister structure having walls defining a hermetically sealed cavity 
exhibiting a low pressure less than that of atmospheric, said 
cavity overlies at least portions of said source and drain regions 
and the channel region therebetween; and 

10 said cavity walls including a flexible roof containing a 

layer of conductive material serving as a movable capacitor plate 
which is spaced from and overlies said channel region so as to 
vary the trans conductance thereof as a function of any displacement 
of said flexible roof relative to said channel region caused 

15 by pressure applied to said roof. 

2. A capacitive pressure sensor as set forth in claim 1, 

wherein said cavity walls include upstanding side walls and a bottom 
wall which together with said roof encompass said cavity and define 
an area overlying said source and drain regions. 

20 3. A capacitive pressure sensor as set forth in claim 2, 

wherein said substrate has a first conductive region laterally 
spaced from said cavity defining side walls and being electrically 
isolated from said source and drain regions, said first conductive 
region is electrically connected to said movable capacitor plate 

25 and serves as an access for a gate electrode. 

4 * A capacitive pressure sensor as set forth in claim 2, 

wherein said bottom wall is a layer of insulating material, and 
said side walls and said roof are defined by a lamination including 
inner and outer layers of insulating material with a layer of 

30 conductive material therebetween inclusive of said capacitor plate 
in said roof. 

5- A capacitive pressure sensor as set forth in claim 4 

including blister side walls supporting means in said substrate for 
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supporting saidJblister side walls while electrically isolating 
said conductive material from said source and drain regions. 

6. A capacitive pressure sensor as set forth in claim 5 r 
wherein said substrate is of a first conductivity type and said 

5 source and drain regions are of a second conductivity type, said 
blister side wall supporting means including support regions of 
said second conductivity type in said substrate and spaced from 
said source and drain regions. 

7. A capacitive pressure sensor as set forth in claim 

10 6, including channel stopper means interposed between said support 
regions and said drain and source regions. 

8. A capacitive pressure sensor as set forth in claim 7, 
wherein said substrate is silicon and said layer of conductive 
material is polysilicon and said layers of insulating material are 

15 silicon dioxide and said cavity is hermetically sealed through 
annealing in oxygen at a temperature on the order of 1000°C to 
1150°C. 

9. A capacitive pressure sensor as set forth in claim 1, 
including a needle-like tubular housing having a side port aperture 

20 therein, means for mounting said substrate within said housing 
so that said flexible roof of said blister structure faces said 
aperture so as to be exposed to pressure acting therethrough. 

10. A capacitive pressure sensor as set forth in claim 9, 
wherein said tubular housing is a catheter tip transducer housing 

25 adapted to be fitted to a catheter and being of a size sufficiently 
small to be inserted into a blood vessel of a living body for 
measuring blood pressure at a site therein. 

11. A method of constructing a capacitive pressure sensor 
comprising the steps of: providing a semiconductor substrate of a 

30 first conductivity type? 

forming spaced apart drain and source regions of a second 
conductivity type in said substrate so as to define a channel region 
therebetween; 

placing a spacer of silicon dioxide on said substrate so 
35 that it overlies said channel region and at least portions of said 
drain and source regions; 
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applying a layer of polysilicon over said spacer and at least 
portions of said substrate; 

etching away said spacer block so as to leave a cavity over 
said channel region; 
5 subjecting the thus defined structure to oxidation at a 

temperature sufficient for oxygen in the cavity to be consumed to a 
low pressure , less than atmospheric, resulting in a hermetically sealed 
cavity. 

12. A method as set forth in claim 9, wherein said oxidation step 
10 takes place at a temperature sufficient to prevent any water to remain 

in said cavity. 

13. A method as set forth in claim 10 , wherein said oxidation 
step takes place at a temperature on the order of 1000°C to 1150 °C, 
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